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operation of sinking was begun again, and continued 
until the bottom of the block reached the level selected 
for the foundation. Finally, the well was filled with 
beton. The number of wells constructed in this way 
was 84, representing a total amount of masonry of 
1,589,400 cubic feet. The construction of the first well 
was begun April 16, 1881, and the last was finished 
March 20, 1884. 

According to the project, the blocks were to have 
been established upon frames formed of three courses 
of beech planks, having in plan the same dimensions 
as the masonry; but, as experience had shown at Saint 
Nazaire that blocks without frame behaved exactly 
like those with one, it was decided to lay the masonry 
upon simple planks. 

Out of the 84 blocks, only one broke during the 
course of sinking it, and the accident in this case arose 
from the block not having been allowed to harden long 
enough. It became necessary to make an excavation 
in front of the block, destroy the portion that had 
become detached, and to reconstruct that part (Fig. 3). 

Pumping O1tt the Water.-The pumping of the water 
from the wells was under .the charge of the contractors. 
During the first period of sinking, the apparatus em
ployed were simply Letestu pumps worked by manual 
power�ight men to a pump (Fig. 1). Thanks to the 
Impermeable nature of the ground, when once the well 
was empty it remained so during the entire duration 
of low tide. But the same process was not applicable 
to the second period of sinking, not only on account of 
the time it took, but also to the height of the suction. 
The contractor therefore decided to have recourse to 
small centrifugal pumps, with vertical axle, actuated 
by a three-cylinder Brotherhood engine. The entire 
affair was mounted upon a wooden framework in the 
interior of the well (Fig. 2). Steam was furnished by a 
generator placed upon a flatboat moored alongside of 
the block. 

Removal of the Excavated Material.-The excavating 
was at all times effected exclusively by manual labor. 
The number of men employed at a time was usually 
four. They began by making an excavation in a verti
cal direction, and finally extending it under the block. 
No particular precaution was taken to secure an exactly 
plumb sinking of the blocks. When they inclined to 
one side, the workmen were shifted to the opposite side. 
The excavated earth was shoveled directly into a 
wooden bucket, which was at first hauled up by a 
wooden windlass affixed to the top of the block. These 
windlasses were eventually replaced by steam ones. 
The earth was emptied into punts, which dumped it at 
high water at a minimulll distance of 110 feet. 

In short, this process of building foundations by 
means of masonry wells sunk in open air has been a 
complete success in the construction of the new floating 
dock at Havre. This success is due to the proper pro
portion observed between the length and width of the 
blocks to the use of Portland cement for constructing 
the m�onry, and to the strict observance of the rule 

to allow a certain amount of time for the mortar to 
set. The mode of sinking employed was more eco
nomical than the use of compressed air would have 
been. 

DESCRIPTION OF FIGURES.-a, steam generator; b. 
steam windlass; c, centrifugal pump; d, direct-acting 
centrifugal pump; e, hand windlass; f, punts. 

LIGHT DRAUGHT FAST SCREW LAUNCH. 
THE boat in question was built last year by Messrs. 

Thornycroft & Co. to the order of Messrs. Allen, An
derson & Co., of Alexandria, for the use of the direct
ors of the Societe d'Irrigation dans Ie Behera, and 
was intended principally for runnin� on the Nile from 
the nearest railway station to the Irrigation works, a 
distance of forty·five miles. The problem was how to 
do the journey. including the railway traveling, in 
one day, allowing time also for transacting business. 
As the maximum draught was not to exceed 18 inches, 
it was evident that an ordinary propeller would re
quire too great a draught, and·the purchasers objected 
to paddle-wheels as not being sightly on a small boat. 
It will be seen by the following particulars that the 
question was very effectually solved by the use of the 
guide blade propeller. 

The length of the hoat was 56 feet 8 inches long by 7 
feet 8 inches wide. She has a cabin forward, and there 
is a long open well aft, as may be seen by the illustra
tions. There are a pair of ordinary simple engines of 
the well-known Thornycroft pattern, with cylinders 6M 
inches in diameter by 8 inches stroke. The slide val ves 
are balanced in the manner introduced by Mr. Donald
son, and which has been already illustrated in these 
columns. The boiler is of the usual locomotive marine 
type, such as is used in the second-class torpedo boats 
built by this firm. The following are some of the 
principal elements of the boat and machinery : 

Ft. In. 
Length 'over all ........................... 56 8 
Bearn ........ ............................ 7 8 
Draught of wat!lr on trial, forward ...... 1 1� " " "  aft .. , ....... 1 3 
Displacement .......................... 6'7 tons. 
Height of tip of blade of propeller 

above normal water line with boat 
at rest on trial draught .......... 5% inches. 

Cwt. Qr. Lb. 
Weights on board at trial (coal) . . . . . . . 3 2 0 
Fourteen men ............ .. ........... 20 0 0 

TotaL ........................... 23 2 0 
Engines: 

Diameter of cylinders ....... .. , 6� inches. 
Stroke ... ................. ...... 8 .• 

Number of main bearings . . . , ... 3 
Length and diameter of jour-

nals ........................... 4� in. by 2� in. 

Length and diameter of crank· 
pin journals . . . .. . . . .. . . . . . . .. 3� in. by 2� in. 

I gun metal 
Material of bearings ..... ... .... 1 with white 

metal liners. 
Point of cut-off with link in full 

gear. . . . . . . .. . . . . . . . . . . . 0'72 of stroke. 
Diameter of propeller... . . . . . . . 20 inches. 

Boiler: 
Barrel of steel, fire-box and 

tu bes of Lowmoor iron. 
Grate area ..................... . 
Number of tubes ... ............ . " stay tu bes. ........ '" 
Diameter of " " ..... .. .. .. 
Heating surface: Fire-box ..... . 

Tubes ....... . 

6'7 sq. feet. 
170 

6 
1M inches. 

18'5 sq. feet. 
225'5 II 

Total . ... .. ....... , ...... 2404'0 
The following figures show the distribution of 

weights according to the original estimates. These 
worked out accurately within a trifling difference: 

Tons. 
Weight of hull ................ .. ........ 1'59 " fittings ......................... 0'58 " engines ........................ , 0'72 

H boiler and water ..... .......... 0 2 'SO 

5'69 
The following is a copy of the official report of the 

trial trip : 
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The mean indicated horse-power developed was 102 
on above trial. 

In the illustrations herewith, Fig. 1 is a profile, 
Fig. 2 a plan, Fig. 3 a section through the cabm, and 
Fig. 4 a section just abaft the propeller. In the latter 
view the shape of the prolongation of the boat aft is 
shown, together with the casing inclosing the screw. 
The engraving, Fig. 5, is taken from a photograph, and 
shows the general arrangements of the guide blade pro
peller.-Engineering. 

OLIVIER'S MATHEMATICAL REEL. 
ABOUT a year ago the Societe d'Encouragement 

awarded one of its highest prizes to an apparatus in
vented by Mr. Louis Olivier for reeling threads of all 
kinds and numbering them with accuracy. After 
constructing various forms of the apparatus. the in
ventor definitely adopt.ed the one which we figure 
on next page. 

The ratio that exists between the length and weight 
of a thread constitutes its number. In spinning mIlls 
the two terms of such ratio are given by a special ma
chine that makes known the length of the thread and 
scales that give the weight of the length measured. . The ordinary apparatus designed for this work con
sists of a reel upon which the thread winds. If the reel 
be a cylinder, the distance passed over by any point of 
its surface is evidently obtained by multiplying the 
circumference of the base by the number of revolutions 
that it makes around its axis. Up to the present, man
ufacturers have been content to accept this as the length 
of the thread wound. Thus an evident error is com
mitted. In fact. in measure as the reel revolves, the 
thread in winding upon it becomel'l superposed, and 
this has the sallie effect as if the diameter of the reel 
kept constantly increasing. The extent of such error 

SHALLOW DRAUGHT PROPELLER STEAMER. 
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